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Forestry and Deer 

I= GRESTRY and deer  a f f e c t  each o the r ' s  welfare. For- 
I e s t r y  and o t h e r  land-use  p r a c t i c e s ,  p a r t i c u l a r l y  

farming, a f f e c t  deer  c h i e f l y  by modifying th; supp l i e s  of 
ava i lab le  food and protect ive cover. On the other s ide ,  an 
overabundance of deer can overbrowse and el iminate the most 
pa la tab le  and n u t r i t i o u s  food spec ies .  I f  these a r e  t r e e s  
t h a t  could be valuable f o r  timber, the  amount and value of 
future timber crops can be grea t ly  reduced. I f  t h i s  happens, 
fores t ry  may become impract ical ;  and then an important na t -  
ural  resource may be sacr i f iced  t o  deer  (Latham 1950). 

The balance between f o r e s t s  and deer  is a concern i n  
the  Pine Region of  sou the rn  New J e r s e y ,  an a r e a  of some 
2,000 square m i l e s ,  most of it fo re s t ed ,  where f o r e s t r y  is 
an important land-use prac t ice  t h a t  may a f f e c t ,  and be a f -  
fected by, the abundance of deer  found there .  

The New Jersey Pine Region--also ca l led  the Pine Bar- 
r e n s - - l i e s  i n  t h e  e a s t e r n  p o r t i o n  of t he  C o a s t a l  P l a i n  
(Moore 1939) .  I t  ex t ends  roughly  from t h e  v i c i n i t y  of 
Asbury Park southward i n t o  the upper part  of Cape May County 
( f i g .  1 ) .  

Here q u a i l ,  r a b b i t s ,  s q u i r r e l s ,  ruffed grouse, rac-  
coons, and foxes a r e  a l s o  found. However, only deer  (Odo- 
coileus virginianus) a r e  considered i n  t h i s  r epo r t  because 
they, of a l l  the w i l d l i f e ,  exe r t  by f a r  the g rea t e s t  i n f l u -  
ence on t h e i r  fo re s t  habi ta t .  Also, i t  is on the deer herd 
t ha t  hunters and agencies concerned with w i ld l i f e  management 
have focussed a t ten t ion .  

The Fine Region could produce both timber and deer i n  
a balanced program. l l i s  would c a l l  for  a deer herd managed 
t o  prevent damage t o  timber production, and fo re s t ry  prac- 
t i c e s  t h a t  provide a s teady supply of food f o r  deer .  



'Ihe purpose of t h i s  paper is t o  sumnarize our present 
knowledge of the re la t ionships  between fores t ry  and deer % i n  
the Pine Region. It is based on observat ions and s t u d i e s  
made s ince  1928. The r e s u l t s  a r e  presented t o  show f i r s t  
the food hab i t s  of deer  i n  d i f f e r e n t  seasons on d i f f e r e n t  
s i t e s ,  and then the r e l a t i o n s h i p s  between deer  and f o r e s t  
management. 

Food Preferences of Deer 

DORMANT SEASON 

Woody b r w s e  is most important t o  whi te - ta i led  deer 
i n  the Pine Region during the period of dormant plant g r m t h  
t h a t  extends from mid-October t o  l a t e  Apr i l  o r  e a r l y  May 
when ferns and herbs s t a r t  new growth. This region has few 
c u l t i v a t e d  f i e l d s ,  and thus hardly any preen cover c rops ,  
such as  winter rye, a r e  then avai lable.  Deer e a t  some acorns, 
p a r t i c u l a r l y  e a r l y  i n  autumn. They crop  a few herbaceous 
p l an t s ,  such a s  pinweed, l which has a preen basal  r o s e t t e  
overwinter. But s o  r a r e ly  a r e  herbaceous plants  eaten tha t  
they a r e  of l i t t l e  value. Also, an occasional piece of moss, 
l ichen,  or toadstool may be consumed; but observations here 
and s t u d i e s  elsewhere,  such a s  t h a t  by Korschgen (19541, 
show t h e i r  unimportance. ?bus woody browse, the most readi ly 
ava i lab le  food, makes up the bulk of deer  d i e t  during t h i s  
seas on. 

Upland Sites 

Pines. --Relatively young pine shoots provide most of 
the winter brawse on upland s i t e s .  All three nat ive species  
a r e  brwsed .  In one area where a l l  three species  occurred, 
32 percent of the Virginia  pine reproduction, 50 p r c e n t  of 
the sho r t l ea f  pines,  and 65 percent of the pi tch pines had 
been browsed ( L i t t l e  1937). Observations i n  other areas in-  

- 
' s c i e n t i f i c  names of p l a n t s  are l i s t e d  i n  t h e  Appendix. 



d i c a t e  t h a t  deer  have l i t t l e  preference between s h o r t l e a f  
pine and pitch pine, the two most c m o n  species. 

Deer browse mostly on the small pine shoots ( f i g .  2 ) .  
In the spring of 1969, four groups of 50 seedlings each were 
examined in  a s lash- f ree  cutover a rea .  Each group was com- 
posed wholly of seedl ings i n  one of the following diameter 
c l a s se s :  1/16-inch, 2/16-inch, 3/16- inch, 1/4-.inch or  more: 
Diameters were measured about 2 inches below the terminal 
bud on undamaged seedl ings or a t  the point  of in jury  i f  the 
terminal had been browsed s ince  the previous growing season., 
Deer had brmsed 84 percent of the seedlings t ha t  had shoots 
1/16-inch in  diameter, 70 percent of those i n  the 2/16-inch 
c l a s s ,  30 percent of the t h i rd  c l a s s ,  but only 8 percent of 
the t rees  with the l a rges t  shoots ( L i t t l e  and Somes 1949). 

The s i z e  of t r ee s  damaged depends pa r t l y  on whether 
they g r m  under shade or out i n  the open. Shade-prawn seed- 
l i ne s  have smal l e r  shoots  than open-grown seedl ings  of the 
same height .  Shade-grown reproduction was examined on 196 
1/100-acre plots  located a t  fixed in te rva ls  i n  a $-acre area.  
These p l o t s  were away from any ex tens ive  c u t t i n g s .  Trees 
were c lassed  as  heavi ly  i n ju red  i f  t h e i r  l eaders  had been 
browsed o r  i f ,  a s  a r e s u l t  of browsing, the t r e e s  appeared 
misshapen or  s t u n t e d .  Pines i n  a l l  s i z e  c l a s s e s  up t o  1 
inch d .  b.h. (diameter  a t  b r eas t  h e i g h t )  had been browsed. 
But heavily in jured  t r ee s  included 43 percent of those 0.6 

Figure 1. 
The Pine Region of 
New Jersey. Here 
a need i s  f e l t  for 
a be t t e r  balance 
between forestry  

and deer. 



t o  1 .5  f e e t  t a l l ,  and only 1 percent of the t r e e s  more than 
4.5 f ee t  t a l l  ( L i t t l e  1937). 

Open-grown pines more than 2 f ee t  t a l l  a re  not  usual- 
l y  browsed t h i s  way. For example, a l l  stems were examined 
on 0.15 a c r e  i n  a  cu tover  a r ea  where pine s e e d l i n g s  oc- 
curred a t  the  r a t e  of 5,600 per acre .  There,  du r ing  the 
previous win ter ,  deer  brcwsed the leaders  on 64 percent of 
t he  stems 0.1 t o  1 . 0  f o o t  t a l l ,  and on 5  percent  of t he  

Figure 2. --A p i tch  pine seedling that  deer have browsed 
repeatedly. Note the dead s tubs,  16 i n  a l l ,  created by 
deer c l ipping a shoot or branch. 'Ihe lowest i s  only 2 
inches above the root co l l a r ,  where t h i s  stem was cu t .  
The photograph was taken i n  the early  f a l l ,  one growing 
season a f t e r  the las t  browsing damage. 



seedl ings 1.1 t o  2.0 f e e t  t a l l .  But no damage t o  terminal 
shoots  was found on t r e e s  more than 2 f e e t  t a l l .  

Extent  and dura t ion  of browsing damage seem re l a t ed  
t o  the amount of pine reproduction a s  well  a s  growing con- 
d i t i o n s .  On a 40-acre a rea  t h a t  had been c u t  over 6 years  
before,  i t  was observed tha t :  ( 1 )  t r e e s  were more severe ly  
damaged i n  p l o t s  wi th  small  amounts of pine reproduct ion 
than in  those with la rge  amounts; and (2 )  pines suppressed 
by bear  oaks, and thus sp ind ly  and smal l ,  were repea ted ly  
brmsed f o r  a longer period than more vigorous ones growing 
between clumps of tree-oak sprouts .  

To obta in  a more complete p i c tu re  of t he  e f f e c t  of 
deer on pine reproduction, twelve 1/40-acre p l o t s  were es -  
tabl ished in  cutover upland areas i n  the Lebanon S t a t e  For- 
e s t  between 1949 and 1952. S ix  p lo ts  were fenced t o  exclude 
deer; adjoining each of these was a comparable p lo t  l e f t  un- 
fenced. Results t o  date  from these p lo t s  a r e  as  follows: 

Deer do  l i t t l e  damage t o  p ines  more than 1 f o o t  t a l l .  
When open-grown, only a few of these pines a r e  browsed, 

usua l ly  only on the s ide  branches, s o  height  growth is not  
appreciably a f fec ted .  

Deer may g r e a t l y  reduce the he igh t  growth of  s m a l l e r  
seed  l i n g s .  S e e d l  i ngs  p r e s e n t  when t h e  f e n c e s  were 

e r ec t ed ,  and undamaged t h e r e a f t e r ,  grew as  much a s  1 foot  
more i n  height  i n  5 years than did s imi l a r  seedl ings  whose 
terminals were browsed once. When leaders were clipped two 
or more times i n  5 years ,  height grcwth frequently was 2 t o  
4 f e e t  l e s s  than fo r  comparable undamaged stems. Repeated 
browsing occurred ch i e f ly  on seedl ings  t h a t  were l e s s  than 
0.6 foot  t a l l  when the s tudy s t a r t e d .  

Browsing increased the mor ta l i ty  of pines t h a t  survived 
t h e i r  f i r s t  g r ~ w i n g  season--by 25 t o  55 percent  dur ing  

the following 2 t o  4 years .  

'Ihe amount of damage var ies  with the number of deer.  
In the Belleplain S t a t e  Forest ,  which had a low deer popula- 
t i on ,  no browsing damage was observed i n  a s e r i e s  of repro- 
duction p lo ts  in  1947, 7 years a f t e r  seedbed treatment. But 
i n  the Lebanon S ta t e  Forest ,  which had a higher deer popula- 
t i o n ,  20 t o  40 percent  of the pine seedl ings  i n  a s i m i l a r  
s e r i e s  of p l o t s  had been injured.  E a r l i e r  censuses (1938- 
1940) indicated t h a t  deer  were present a t  the r a t e  of 1 t o  



every 50 acres  where the 20-percent damage was subsequently 
observed, and a t  the r a t e  of 1 t o  every 10 acres  where the 
40-percent damage was noted ( L i t t l e  and Moore 1952). 

Hardwoods. - -Pr inc ipa l  spec i e s  of hardwood trees on 
upland s i t e s  a r e  oaks--black,  whi te ,  ches tnu t ,  p o s t ,  and 
s c a r l e t .  Other spec i e s  such as  red maple, h i cko r i e s ,  and 
southern red oak a r e  r e l a t i v e l y  r a r e ,  occurr ing mostly i n  
s tands near the edges of the Pine Region. All  these hard- 
woods a r e  r a r e  i n  areas t h a t  have been frequently burned by 
k i l l i n g  f i r e s .  There the principal hardwoods a r e  shrub oaks, 
u sua l ly  bear  oak, bu t  o f t en  some b lackjack  oak and dwarf 
chinkapin oak. 

In  Pennsylvania,  Bramble and G d d a r d  (1953) found 
t h a t  s c a r l e t ,  white ,  b lack ,  and chestnut  oaks were browsed 
more i n  the winter than scrub  (bear )  oak. Observations i n  
the Pine Region a l s o  show t h a t  t ree-oak  sp rou t s  a r e  more 
palatable than bear oak. In f ac t ,  hardly any winter browsing 
has been observed on 1-year-old sprouts  of bear oak, while 
s imi l a r  sprouts  of any of the t r e e  oaks a re  usual ly nipped. 
But deer  take only the top  few inches of an oak sprout  un- 
l e s s  the shoots  a r e  extremely succu len t  or  o the r  food is 
scarce. 

Consequently, oak and pine browse do not usually form 
a la rge  concentrated supply of food f o r  deer .  In  October 
1952, the lengths of shoots on sprouts and seedlings of both 
oaks and pines were measured on 50 milacres  (1/20-acre) i n  
an area on the Lebanon S t a t e  Forest  t h a t  had been cu t  over 
the previous winter.  Most of the pines were seedl ings,  the 
major i ty  being 1 year  o ld ,  and many were only 0.1 t o  0:3 
foot  t a l l .  The oaks were mostly s p r o u t s ,  bu t  t he re  were 
several  seedl ings l e s s  than 1 foot  t a l l ,  ch i e f ly  black. oak 
and a few white oak. 

A r e t a l l y  i n  the s p r i n g  showed t h a t  overwinter the 
deer  took 13 l i n e a r  f e e t  of browse and 23 f e e t  of oak 
browse. This amounted t o  21 percent of the ava i l ab l e  pine 
shoots and 8 percent of the oak shoots.  (3n the basis  of two 
1 - f o o t  samples c o l l e c t e d  from s h o o t s  s i m i l a r  t o  t hose  
browsed, pines i n  t h i s  area furnished 3 .3  pounds of green 
brcnvse per acre ;  the oaks, 3.85 pounds per acre.  

I n  an ad jo in ing  a r e a ,  c u t  over e a r l i e r ,  no r ecen t  
evidence of browsing was found on 4-year-old oak sp rou t s ,  



although small  ~ i n e s  were s t i l l  being browsed. The r e l a -  
t i ve ly  slow-grwing oakseedlings were browsed hardly a t  a l l ,  
even though pines of the same s i z e  were being cropped. 

Cbservations show t h a t ,  a f t e r  timber cu t t i ng  or k i l l -  
ing  f i r e s ,  tree-oak sprouts  furnish the mast food the f i r s t  
year,  l e s se r  amounts the second and th i rd  years ,  and prac t i -  
c a l l y  none the rea f t e r .  The most browse from pine reproduc- 
t i o n  is usua l ly  a v a i l a b l e  dur ing  the  same per iod ,  but  i n  
many a r e a s  some is s t i l l  be ing  obtained 5 yea r s  o r  more 
a f t e r  c u t t i n g .  

S t i l l ,  the volume of browse produced on upland s i t e s  
is  n o t  s u f f i c i e n t  t o  s u p p o r t  many d e e r .  According t o  
Trippensee (19481, a whi te - ta i led  deer probably consumes 4% 
t o  7 pounds of green browse per day during the winter.  Thus, 
pine and oak reproduction i n  the recent ly cutover area men- 
t ioned above, though furn ish ing  f a r  more b r w s e  than uncut 
s tands,  s t i l l  could support r e l a t i ve ly  few animals. Probably 
i n  2 years or s o  the pine reproduction there would be fur -  
n i sh ing  the  maximum amount of food--some 30 pounds or  more 
pe r  a c r e ,  o r  enough on 14  a c r e s  t o  c a r r y  one d e e r  f o r  3 
months. But t h a t  would be the maximum avai lab le  during the 
l i f e  of the timber c rop ,  s o  the  bulk of the food f o r  the 
present deer  herd must come from upland shrubs or  from law- 
land areas.  

Upland shrubs. --Other than scrub oaks, the ch ief  up- 
land shrubs are huckleberries and lowbush blueberries.  Less 
common a re  such shrubs a s  sweetfern and hawthorn. Huckle- 
berry is seldom taken by deer ,  and blueberry only s l i g h t l y ,  
according t o  surveys made on 500 milacre-quadrats (0 .5  ac re )  
i n  d i f fe ren t  upland areas in the Lebanon S t a t e  Forest.  That 
conclusion agrees with s tudies  by Bramble and Goddard (19533 
and Korschgen (1954). Bramble and Goddard found sweet fern 
t o  be browsed h e a v i l y  i n  one a r e a ,  bu t  on ly  l i g h t l y  i n  
another .  

A l l  evidence ind i ca t e s  t h a t  upland shrubs  fu rn i sh  
l i t t l e  winter  food f o r  deer i n  the  New Je r sey  Pine Region, 
much l e s s ,  i n  f a c t ,  than does tree reproduction. 



Low land S i t e s  

Although lowland s i t e s  cover  only about  a  t h i r d  a s  
much a rea  a s  upland s i t e s  i n  the Pine Region, a l l  a v a i l a b l e  
data  and observat ions  ind ica te  t h a t  much of the  d e e r ' s  food 
comes from these lowlands. There dense growth o f f e r s  both 
e x c e l l e n t  cover and food. 

White-cedar. - -At lan t ic  white-cedar is apparen t ly  the  
favor i t e  b r w s e  of deer  i n  t h i s  sec t ion :  it provides most of 
t h e i r  win te r  food on lowland s i t e s .  A t  l e a s t  t h e  au thors '  
observa t ions  have revealed no o t h e r  s p e c i e s  t h a t  is s o  i n -  
t ens ive ly  browsed and suppl ies  s o  much volume and weight of 
win te r  browse. A t ax idermis t  i n  Medford, New J e r s e y ,  t o l d  
the authors  t h a t  white-cedar f o l i a g e  formed the  bulk of the 
stomach con ten t s  i n  the l o c a l  deer  he had examined. 

That whi te-cedar  is heav i ly  browsed i s  shown by r e -  
search d a t a  and observat ions  made in d i f f e r e n t  p a r t s  of the 
Pine Fkgion, 

Two 0 . 1 - a c r e  p l o t s ,  one fenced  and one unfenced,  were 
e s t a b l i s h e d  i n  1941 i n  a  r e l a t i v e l y  d r y  swamp n e a r  the  

Lebanon Glass  Works i n  the  Lebanon S t a t e  F o r e s t .  The a r e a  
then had more than 27,000 white-cedar stems per ac re  between 
0.5 and 2 .5  f e e t  t a l l .  'Ihese were mingled with  many shrubs 
and some p i t c h  pines.  On 119 s tocked %-milacre quadra t s  of 
the 120 examined, only 8 percent of the  t a l l e s t  white-cedars 
had no t  been browsed. In  the  fol lowing 16 y e a r s ,  r epea ted  
browsing prevented unprotected white -cedars from gaining more 
than  0 .5  f o o t  i n  h e i g h t .  Comparable t r e e s  i n  t h e  fenced 
p l o t  grew much f a s t e r ,  but s t i l l  the l a r g e s t  were only 4 t o  
1 0  f e e t  t a l l  i n  1957. The slow recovery of p ro tec ted  t r e e s  
apparent ly  was due t o  two fac to rs :  ( 1 )  layer ing,  as  a  r e s u l t  
of past  b r w s i n g ,  had c rea ted  clumps of a s  many a s  15 s t e m  
t h a t  drew on t h e  same r o o t  system; and ( 2 )  the  s i t e  was t o o  
dry f o r  t h e  b e s t  growth of white-cedar ( L i t t l e  1950). 

Two 1/160-acre p l o t s ,  one fenced and one unfenced, were 
e s t a b l i s h e d  below Chatsworth i n  1955. These were i n  a  

swamp where a  white-cedar s tand had been k i l l e d  by a  19,500- 
acre  w i l d f i r e  i n  Ju ly  1954. Even thoueh t h a t  f i r e  created a  
l a rge  amount of f resh  browse nearby,  deer  s e v e r e l y  damaged 
white-cedar r e p r d u c t i o n  i n  the unfenced p lo t .  A year a f t e r  
t h e  f i r e  t h i s  plot,  had 111,520 whi t e - c e d a r  s e e d l i n g s  per  



acre; 2 years l a t e r  it had only 11,360--a drop of 90 percent 
compared t o  a 43-percent loss  i n  the fenced p lo t .  I n  those 
2 years the number of X-milacre quadrats stocked witli white- 
cedar seedl ings d id  not  change i n  the fenced p l o t ,  bu t  de- 
creased 20 percent i n  the unfenced   lot. In 1957 the average 
height  of c rop  t r e e s  ( l a r g e s t  1 ,600 t r e e s  per  a c r e )  was 3 
f ee t  where protected from browsing, while only 1 foot  where 
unprotected. And the maximum height of protected seedl ings 
was 4.4 f ee t ;  of unprotected seedl ings,  1 .4 fee t .  

In  Stop-the-Jade Run, Lebanon S t a t e  Forest ,  ten 0.1-acre 
p l o t s  were e s t ab l i shed  in  a hardwood swamp, and white-  

cedar seedlings were planted a f t e r  various treatments t o  the 
hardwood overs tory .  The p lan ted  s tock  had a s u r v i v a l  of  
about 100 percent  a t  the end of the  f i r s t  growing season ,  
but were browsed s o  heavily during the following winter t ha t  
many d ied .  Even i n  the c o n t r o l  p l o t s ,  97 percent  of t he  
seedlings were injured during the f i r s t  winter and mortal i ty  
on the open a r eas  approached 50 percent by the  end of the  
second growing season.  Under a 11 t r ea tmen t s ,  s u r v i v i n g  
seedl ings were then 0 .3  t o  0.5 foot  sho r t e r  on the average 
than a t  the end of the f i r s t  growing season. One s t r i k i n g  
example was a seedl ing 0.5 foot  t a l l  when planted,  1.8' f e e t  
t a l l  a t  the end of the f i r s t  growing season,  bu t  only 0 .3  
foot  t a l l  a t  the end of the second summer. Most of the re -  
production could not survive under such severe brmsing ,  and 
by the end of the second winter nearly a l l  the seedl ings had 
died. 

Near the head of Paradise  Branch i n  the  Lebanon S t a t e  
Fo re s t ,  a r a t h e r  open a r ea  s tocked c h i e f l y  wi th  shrubs 

was seeded t o  white-cedar i n  1936 by CCC crews. When exam- 
ined i n  1954, 18 years l a t e r ,  the area had only a few surviving 
white-cedars t ha t  might outgrow deer browsing. A few seed- 
l i n g s  were found t h a t  had r e c e n t l y  d i ed  a f t e r  r epea t ed  
browsing, and seve ra l  had been browsed s o  f requent ly  t h a t  
they w i l l  probably d i e  soon. Deer seem t o  be the pr inc ipa l  
cause f o r  the almost complete f a i l u r e  of t h i s  seeding. 

A t  the head of Shinns Branch there is a l s o  an open area  
where only a few white-cedars, 2 t o  5 inches d.b.h.,  top 

t he  shrubs.  But around them the re  a r e  n a t u r a l  s eed l ings  
t ha t  might form a stand i f  deer browsing were not  a fac tor .  
Age counts on a few of these white-cedar seedlings--:! t o  3 
f ee t  tall--showed tha t  some of them a re  25 t o  30 years  old,  
o r  about 15 years  younger than the stems 2 t o  5 inches i n  



Figure 3. --Browse line on Atlantic white-cedars. Though 

not common, such browse lines are seen occasiohzl ly, al- 
ways on scattered white-cedars growing in areas where 
other vegetation is only 2 or 3 feet tall. Here the 
smaller growth, chiefly leather leaf, also includes re- 
peated ly browsed white-cedar reproduct ion. 

diameter .  Again repea ted  browsing of s e e d l i n g s  has  caused 
the  f a i l u r e  of whi te -cedars  t o  form a  complete s t a n d .  

S i m i l a r  r e t a r d i n g  e f f e c t s  f rom r e p e a t e d  b rows ing  o f  
white-cedars have been observed near  Upper M i l  I ,  a long the 

edges of Shinns ,  McDonalds, South,  and North Branches i n  the 
Lebanon S t a t e  F o r e s t ,  i n  a n  abandoned c r a n b e r r y  bog below 
Hog Wallow, and i n  t h e  Penn S t a t e  F o r e s t .  I n  those  a r e a s  
the  damage has  been s o  heavy t h a t  browse l i n e s  have d e v e l -  
oped on s a p l i n g s  and po le - s ize  t r e e s  ( f i g .  3 ) ,  o r  reproduc- 
t i o n  has remained about  the same s i z e  f o r  severa l  yea rs .  

Near Lakehurs t  more than  1 0  a c r e s  of whi te -cedar  swamp 
were c u t  over  i n  1946 and 1947. I n  1950 the  a r e a  had 



exce l len t  na tura l  reproduction of white-cedar, but browsing 
by deer was very heavy. Many small seedl ings were uprooted 
by the browsing deer .  Four years  l a t e r  much of the white- 
cedar reproduct ion had vanished ; the remainder was being 
severely browsed, leaving hardwoods and shrubs t o  form most 
of the next s tand.  

Deer populations and, consequently, deer  damage may 
vary appreciably within a few miles. In 1954, severe brows- 
ing of reproduction and feeding on c u t  tops of white-cedar 
were noted i n  one a r e a  be ing  c u t  over a l o n e  Tea l  Creek,  
Atlant ic  County; while i n  another cu t t i ng  are;, 3 t o  4 miles 
away near  Weekstown, l i t t l e  evidence of deer  browsing was 
observed. 

Generally much of the browsing is done in  the d r i e r  
swamps o r  on the  edges of wet ones where the  f o o t i n g  is 
b e t t e r .  However, when l i t t l e  white-cedar  browse is  a v a i l -  
ab le ,  o r  when deer populations a r e  high, deer  do heavy dam- 
age i n  w e t  swamps such a s  the a r ea s  i n  Stop-the-Jade Run, 
near  Lakehurst,  and along Teal  Creek. 

J u s t  how much browse deer  can obtain i n  reproduction 
stands of white-cedar may not be fu l ly  appreciated. By c l i p -  
ping and weighing a l l  su i t ab l e  browse on 8 white-cedars, 2 i n  
a he ight  c l a s s ,  and by sample t a l l i e s  of t r e e s  by he ight  
c l a s s e s ,  the authors  est imated a t o t a l  of 3 tons of green 
white-cedar  browse per ac re  i n  one wel l - s tocked  s tand  of 
white-cedar  reproduct ion ( t a b l e  1 ) .  

Table 1.--White-cedar browse available to deer 

in a reproduction stand 

Height 
Of %ite-ce*ars Total amount 

trees per acre of browse 

(feet) per acre 

Number Paunds 

6.1 - 10 1,280 912 

2.6 - 6.0 14,400 3,819 

1.1 - 2.5 43,200 1,295 

0.26 - 1.0 55,200 207 

Less than 0.26 43,600 - - 
All sizes 157,680 6,233 



The da ta  i n  t ab l e  1 do not  include brcnuse ava i lab le  
in hardwoods (about 6,700 small stems per acre) ,  shrubs, and 
other  p lan ts .  And of course i f  the t o t a l  amount were used 
by dee r ,  the p l an t s  would soon d i e .  I f  20 percent  of the  
ava i l ab l e  browse were taken, the a r ea  would s t i l l  furn ish  
about 1,200 pounds of white-cedar browse per a c r e ,  o r  prob- 
ably enough i n  3 ac re s  t o  feed 4 deer  overwinter.  S t i l l ,  
where white-cedars a r e  fewer, very small o r  very la rge ,  the 
amount of ava i lab le  browse decreases. 

It is not known whether At lan t ic  white-cedar is a pre- 
ferred food because of n u t r i t i v e  values s imi l a r  t o  those of 
northern white-cedar or for  other reasons. Davenport (1937) 
showed by feeding experiments t h a t  northern white-cedar was 
the only na t ive  browse i n  Michigan t h a t ,  fed a lone ,  would 
support deer  i n  win ter .  

P ine . - -P i t ch  pine occurs t o  a minor e x t e n t  i n  t rue  
swamps, but  i t  is the   red om in ant t r e e  spec i e s  on the irn-  
perfect ly and poorly drained s o i l s  of the f l a t s  around these 
swamps. Observat ions i n d i c a t e  t h a t ,  where growing wi th  
white-cedar, pitch ~ i n e s  are not  appreciably browsed. But on 
the f l a t s ,  pine seedl ings and young sprouts  may be c lo se ly  
browsed fo r  winter food. 

There the pine s eed l ings  and young sp rou t s  s u f f e r  
damage s imi la r  t o  t ha t  found among the pines of upland s i t e s  ; 
t h a t  i s ,  old seedl ings  and sprouts  a r e  not  touched, while 
younger ones may be c l o s e l y  cropped. Hence t h e  browsing 
damage is concentrated p a r t i c u l a r l y  i n  recent ly  cutover or 
burned a r eas .  I f  the deer population is f a i r l y  high, most . . 

of the new seedlings and sprouts  may be clipped. These con- 
clusions a r e  based on the following observations: 

In September and October 1951 about 240 acres  were burned 
near Retreat .  Ta l l i e s  the following summer showed 200 t o  

22,800 new pine seedl ings per acre ,  the number depending on 
the s i t e  and the  i n t e n s i t y  of the burn ( L i t t l e  and Moore 
1953). I n  the s p r i n g  of 1953, even i n  a r e a s  where there  
were more than  6 ,000  p ine  s e e d l i n g s  per  a c r e ,  d e e r  had 
cropped an estimated 80 percent of them during the previous 
winter.  Most of the l a rge r  seedl ings t h a t  had escaped in-  
jury had been protected by dead fronds of bracken fern or Ly 
s lash.  



In J u l y  1947 a w i ld f i r e  burned about 3 acres  along North 
Branch i n  the Lebanon S t a t e  Forest.  T a l l i e s  made i n  the 

a rea  a t  the end of the 1949 growing season showed more than 
3,500 pine seedl ings per acre ,  many 4 t o  8 inches t a l l ,  and 
a few 12 inches t a l l .  In the next 4 years,  browsing by deer 
reduced the number o f  seedl ings  and, with in tense  compe ti- 
t i o n  of  shrubs ,  s o  re ta rded  the growth of su rv iv ing  seed-  
l ings t h a t  i n  1953 the l a rges t  were only 2 f ee t  t a l  I .  Of 50 
seedl ings examined then,  terminal  shoots  on 76 percent had 
been cl ipped s ince  1949, some two or  three t i m e s .  

Less severe damage has occurred i n  some l a rge r  w i l d f i r e  
burns. Three p a i r s  of 1/40-acre p l o t s ,  fenced and un- 

fenced, have been e s t ab l i shed :  one p a i r  below Atsion in  a 
3,600-acre burn of September 1953; two p a i r s  i n  the 19,500- 
acre  Chatsworth burn of Ju ly  1954. In  the unprotected p lo t  
near  Ats ion ,  d e e r  have c l i pped  the  te rmina l  shoo t s  on 71 
percent .of  the surv iv ing  seedl ings ,  on some of them two or  
three times between 1954 and 1957. In the Chatsworth p lo ts ,  
deer  damaged the  terminals  on 18  t o  38 percent  of the  un- 
protected seedlings between 1955 and 1957. Height growth of 
crop t r ee s  i n  the l e a s t  damaged plot  apparently has not  been 
affected.  But where 38 percent of the seedl ings were c l i p -  
ped, crop t r ee s  ( a t  the r a t e  of 600 per ac re )  were 0.4 foot  
sho r t e r  i n  1957, 2 .2  f ee t  compared t o  2.6 f e e t  t a l l  i n  the 
cont ro l .  

Hardwoods. --The three  predominant hardwood t r e e s  on 
lowland s i t e s  a r e  red maple, blackgum, and sweetbay. Red 
maple is t h e  f i f t h  most important  w in t e r  food of  deer  i n  
Massachuse t t s ,  and blackgum i s  a l s o  browsed (Van Dersa l  
1938). Bramble and Goddard (1953 ) s t r e s s e d  the importance 
of  red maple i n  Pennsylvania,  and pointed out  t h a t  t h e i r  
findings agreed with those of other invest igators  working in  
s imi la r  types. However, Stegeman (1937) ra ted  both red maple 
and blackgum only midway in  pa l a t ab i l i t y  among the hardwoods 
he s tudied  i n  North Carol ina.  And Korschgen (1954) found 
blackgum was r e l a t i v e l y  unimportant i n  the d i e t  of deer  i n  
Missouri. 

Observations made i n  the  Lebanon S t a t e  Fores t  show 
t h a t  a l l  t h r ee  swamp hardwoods a r e  browsed, mostly the  new 
sprouts  dur ing  o r  a t  the end of the f i r s t  growing season. 
Some t r e e s  a r e  not  c lose ly  browsed: only a few inches of a 



sprout a re  taken. Others, par t icu lar ly  red maple and sweet- 
bay, may be clipped back t o  a foot  or  two i n  height .  Small 
amounts of b rms ing  have a l s o  been observed on recent growth 
of older sprouts and seedlings. 

However, none of t h e s e  hardwoods e r e  s o  c l o s e l y  
browsed fo r  such a long period a s  white-cedar reproduction. 
And s o ,  probably a s  a r e s u l t  of d i f f e r e n c e s  i n  degree of 
browsing, blackgums, f i r s t  of a l l ,  t hen  r ed  maples and 
sweetbays, can be found standing up above dense white-cedar 
reproduction i n  some areas ,  pa r t i cu l a r ly  along the edges of 
swamps ( f i g .  4).  

Other p l a n t s .  --During the dormant season,  deer  feed 
t o  some ex t en t  on many shrubs and vines i n  the lowlands of 
the Pine Region, a l s o  e a t i n g  an occasional piece of moss, 
l ichen, grass ,  o r  sedge. Although deer may cause extensive 
damage t o  c u l t i v a t e d  highbush b l u e b e r r i e s  i n  unfenced 
f i e l d s  , 2  only l i g h t  browsing, p a r t i c u l a r l y  of  new growth, 
has been observed on wild highbush blueberr ies  and on other  
nat ive shrubs--pepperbush, bayberry, and huckleberries.  None 
have been s o  severely clipped as t r ee  reproduction. 

From our observations and the ava i lab le  i i t e r a t u r e  we 
judge tha t  none of the nat ive vines (swamp blackberry, cran- 
berry, greenbrier ,  grape, Virginia  creeper)  a r e  an important 
source of winter food. Thus, indicat ions a r e  t ha t  a l l  these 
plants  other than t r ee s  form a very minor pa r t  of the deer ' s  
t o t a l  food consumption during the winter. 

GROW ING SEASON 

April  To Late August 

As new growth s t a r t s  i n  the spr ing ,  the d i e t  of deer 
changes t o  inc lude  more nonwoody growth. Deer begin t o  
graze w i th  the  f i r s t  appearance of  l u sh  new g r a s s e s  and . . 

other herbs; and they continue t o  graze t i l l  autumn as long 
a s  these plants  a re  palatable (Trippensee 1948). 

' ~ c c o r d i n ~  t o  a personal communication from C.A. Lbehlert of  the  Cranberry and 
Blueberry Research Laboratory o f  t h e  New Jersey Agricul tural  Experiment Stat ion,  
New Lisbon, N. J. 
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Figure 4.--01 the edges of many swamps, deer browsing 
favors pitch pine, b lackgum, red map le, sweetbay, ami 
shrubs over the more severely clipped white-cedars. 
A 1 though there is abundant whi te-cedar reproduct ion 
among other vegetation on the edge of this white-cedar 
stand (seen on the right), repeated browsing has kept 
most of the white-cedars small, like the seedling in 
front of the cardboard. 

In  October 1952, minor vegetation was s tudied on 500 
milacre-quadrats (0 .5  ac re ) ,  located along 50 1-chain l i ne s  
i n  d i f f e r e n t  par t s  of the Lebanon S t a t e  Forest .  C h  28 per- 
cen t  of these l i n e s ,  the  ubiqui tous  b l u e b e r r i e s  had been 
browsed, bu t  f o r  the most p a r t  only l i g h t l y .  Bramble and 
Goddard (1953) found t h a t ,  i n  one sec t ion  of Pennsylvania, 
blueberry was l i gh t ly  u t i l i z ed  during a l l  seasons. 

Some plants  a r e  brmsed more heavily than others,  de- 
s p i t e  r e l a t i v e  abundance o r  s c a r c i t y .  For example, f a l s e  



foxplove was found on only 24 percent of these l i ne s ,  but on 
75 percent of them i t  had been browsed--usually heavily (7 
times out of 9 ) .  Other herbs t ha t  had been cropped, usually 
1 ightl y ,  were sedge, broom-sedge, hoary p a ,  and wild indigo. 
In cont ras t ,  the few sassafras  and dwarf sumacs present were 
often moderately t o  severely brmsed. 

A l l  data and observations by fores te rs  i n  t h i s  region 
i n d i c a t e  t h a t  most of t he  d e e r ' s  d i e t  i n  summer, a s  i n  
winter,  is obtained on lowland s i t e s .  Among lowland vegeta- 
t i o n  cropped by d e e r  d u r i n g  the  growing season a r e  blue 
f lag ,  turkeybeard, and various swamp grasses,  sedges, reeds, 
and ferns.  In spots  where deer  concentrate ,  many of these 
p lan ts  a r e  browsed c lose ly .  

Deer may a l s o  feed extensively on grasses and sedges 
i n  cranberry bogs, mostly e a r l y  and l a t e  i n  the growing sea-  
son. A p a r t  of cranberry cu l tu re  is t o  r e t a i n  water  some 
years  on the bog u n t i l  e a r l y  Ju ly .  During those years  no 
cranberry f r u i t  is produced, but the growth of grasses and 
sedges is succulent  l a t e r  i n t o  the f a l l .  Thus a t t r a c t e d ,  
more dee r  a r e  found i n  these  bogs than i n  those  d ra ined  
e a r l i e r  t o  produce f r u i t .  3 

Bramble and Goddard (1953) noted t h a t  i n  Pennsylvania 
many woody plants  were brmsed during the spr ing  and summer. 
Among those plants  they l i s t e d  were the following ones t h a t  
a r e  found a l s o  i n  the Pine Region: Juneberry,  g reenbr ie r ,  
s a s sa f r a s ,  Vi rg in ia  c reeper ,  sweetfern,  spicebush, huckle- 
berry, blackberry, grape, wild rose,  bear oak, dwarf sumc ,  
and b l u e b e r r y ,  and a l s o  s e v e r a l  t r e e s  such  a s  oaks and 
blackgum. According t o  our observat ions,  these p lan ts  a r e  
a l s o  u t i l i z e d  i n  New Jersey during t h i s  period, mast of them 
only l i g h t l y ,  although in  deer-concentration spo t s ,  shrubs, 
vines,  and occasional  small  hardwood sprouts  or  seedl ings  
may be browsed severe ly .  

For the most pa r t ,  deer r a r e ly  e a t  t r ee  growth during 
the  growing, season.  Sometimes before  h e r b s ,  v i n e s ,  and 
shrubs have s t a r t e d  much new growth, a  l i t t l e  browsing on 
t r e e s  is observed--as on t r e e  seedl ings  t h a t  had been r e -  
cen t ly  planted. Browsing on t r e e  sprouts  has a l s o  been ob- 
served during the growing season i n  recent ly  cutover a reas  

3 ~ c r s o n a l  connnunication from Joseph H. Pnlrner, a cranberry grower, o f  Tuckcr- 
ton, N. J. 
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and espec ia l ly  i n  areas burned by k i l l i n g  f i r e s  the previous 
spr ing .  Most sprouts  nipped then are  hardwoods, red maple 
and sweetbay e spec i a l l y ,  and t r ee  oaks more than bear oak. 

However, i f  herbaceous growth is scarce  i n  an a r ea ,  
deer  may browse f r e sh  sprouts  of bear  oak and p i t ch  pine. 
For example: 

On survey l i ne s  c u t  e a r l y  i n  the summer of 1952 through 
an old s tand  of p i tch  pine and bear oak near Buckingham 

on the Lebanon S t a t e  Forest ,  most of the r e s u l t i n g  sprouts  
(bear  oak) were nipped t h a t  summer while  s t i l l  young and 
succulent .  Browsing on these long young sp rou t s  probably 
occurred  because herbaceous growth was s c a r c e ,  and the  
shoots on the uncut oaks were much l e s s  succulent  than the 
new sprouts .  

h survey l ines  cu t  during the winter of 1953 in  the old- 
e r  P la ins  growth near the Burlington County-Ocean County 

l i n e ,  new pine sprouts  were c lose ly  cropped dur ing  the f o l -  
lowing summer and e a r l y  f a l l ,  but deer only l i g h t l y  browsed 
bear oak sprouts ,  mostly during May and June. Here too there 
was p r a c t i c a l l y  no herbaceous growth a v a i l a b l e ,  and no 
browsing was observed on uncut woody growth. 

On the whole, woody browse from t ree  growth apparent- 
l y  is n o t  a major i tem i n  t he  d i e t  of d e e r  d u r i n g  t h e  
growing season; the importance of woody browse from shrubs 
is quest ionable;  and most browsing s o  f a r  observed has been 
on nonwoody p l a n t s  and on v i n e s ,  c h i e f l y  g r e e n b r i e r  and 
grape.  

September 1 To October 15 

Some authors  be l ieve  t h a t  acorns a r e  extremely i m -  
portant  i n  the d i e t  of deer .  Both Swift  (1946) and Latham 
(1950) s t a t e  t ha t  good crops of mast, such a s  acorns, permit 
deer t o  build up f a t  reserves, and thus the animals a re  bet- 
, ter able t o  survive the winter.  Korschgen (1954) concluded 
from analysis  of 440 deer stomachs t ha t  acorns comprise 7 t o  
80 percent  of t h e i r  annual food volume i n  Mis sou r i ,  the 
amount depending on the  s i z e  of the  acorn c rop .  

4 

In the Pine Region, d e e r  s t a r t  t o  feed oii acorns  
about September 1. During one 3-year period, acorns of bear 
oak and the comon t ree  oaks reached f u l l  s i z e  about Septem- 



ber 1 in  the Lebanon Experimental Forest ,  although they did 
n o t  begin t o  f a l l  u n t i l  l a t e  September o r  e a r l y  October 
( L i t t l e  1941). However, deer  do pick some acorns d i r e c t l y  
from low scrub  oaks. 

Tree oaks i n  most upland stands a r e  r e l a t i ve ly  young; 
they produce very small crops of acorns. For example, dur- 
ing a 3-year period observations were made on a few selected 
t r e e s  of whi te ,  pos t ,  ches tnu t ,  s c a r l e t ,  and black oak i n  
the Lebanon Experimental Forest .  Although chestnut  oak was 
the most f r u i t f u l  s p e c i e s ,  i ts acorn c rop  on stand-grown 
t r e e s  was c lassed  a s  "none" f o r  2 years  and " l i g h t "  fo r  1 
year. I n  cont ras t ,  nearby open-grown t r ee s  of the same spe- 
c i e s  regular ly produced l i g h t  t o  heavy crops ( L i t t l e  1941). 

Frui tfulness  of t r ee  oaks varies  with species .  Chest- 
nut oak is regular ly the nost  productive; usually it bears a 
f a i r  c rop  of acorns about every o the r  year .  Black oak is 
more e r r a t i c .  In  the Lebanon S t a t e  Fores t ,  open-grown and 
la rge  stand-grown black oaks produced heavy crops of acorns 
in 1941, 1951, and 1955, but very poor crops i n  many of the 
intervening years.  No heavy seed crops have been observed 
on white and post  oaks i n  t h a t  a rea  fo r  a 20-year period. 

Individual trees within a species  may d i f f e r  grea t ly  
i n  f ru i t fu lness .  In one study of the acorn production of 55 
chestnut  oaks near Medford Lakes, 22 of the t r ee s  produced 
no seed during a 3-year period. Ten of these 22 t r ee s  were 
more, than 40 years  old and resembled nearby seed producers 
(Wood 1934). Ten-year records on the production of two ap- 
parent ly  s i m i l a r  chestnut  oaks showed t h a t  one t r e e  tended 
t o  bear f a i r  t o  bumper crops i n  a l t e r n a t e  years ,  l i t t l e  i n  
the other years; the second t ree  produced very few acorns i n  
any year (McClennen 1939). 

Many acorns produced by t r e e  oaks a r e  not  ava i lab le  
t o  dee r ;  for  example, they may be weeviled or  consumed by 
squ i r r e l s ,  birds,  and mice. Wood (1938) noted tha t  a s  ea r lq  
a s  August s q u i r r e l s  s t a r t  t o  remove acorns, sometimes leav- 
ing the  cups on the  t r e e  t o  f a l l  l a t e r .  By us ing  cone- 
shaped guards t o  exclude s q u i r r e l s  from i so l a t ed  t r e e s  a t  
Camp Ockanickon, and squirrel-  roof t r aps  t o  ca tch  acorn6 
and acorn cups, Wood concluded t h a t  9 t o  50 percent  of the  
acorns may be removed d i r e c t 1  y from trees--Presumably by 
s q u i r r e  I s .  



In  the same repor t  Wood to ld  of co l l ec t i ng  1,080 ma- 
t u r e  cups of chestnut  oak acorns, but  finding: (1) only 187 
germinating acorns, (2)  126 with dried rad ic les  or destroyed 
by insec ts  and molds; and ( 3 )  fragments of 96 t h a t  had been 
p a r t i a l l y  eaten by animals. Because the s o i l  surface was a 
labyr in th  of mouse burrows and the  gray s q u i r r e l  was very 
ac t ive  i n  t h a t  a rea ,  Wood concluded t h a t  those two animals 
accounted f o r  most of the  acorns  des t royed .  He a l s o  de -  
scr ibed damage done by mice and s q u i r r e l s  i n  seedbeds where 
he had planted acorns, and weevil damage he found most com- 
mon in  acorns of the black oak group. 

More da ta  on acorn production and a v a i l a b i l i t y  were 
obtained i n  the Lebanon S t a t e  Fores t  i n  1952. Then acorns 
from 12 t r e e s  were co l lec ted  three  times a week during the 
period acorns were f a l l i n g  (up t o  October 10) .  S i x  t r e e s  
were sprouts 30 years old;  the other s i x  were about 70 years 
old. Each age group was composed of two chestnut  oaks, two 
white oaks ,  and two black oaks. One of each p a i r  was an 
open-grown t r ee ;  the other  was a dominant f o r e s t  t r ee .  The 
r e s u l t s  a r e  shown i n  t ab l e  2. 

Table 2.--Number and condition of acorns c o l l e c t e d  under twelve o~en-arown 

or dominant forest  t r e e s ,  1952 

I Number of  
acorns found I Of 

sound acorns I 

- 

30-year-old t r e e s :  
Open-grown 0 19 193 0 10 3 
Dominant i n  stand 0 0 0 0 0 0 

Tree 

70-year-old t r e e s :  
Open-grown 0 139 707 0 55 3 
Dominant i n  stand 0 6 3 0 2 1 

I f  we assume t h a t  t h e r e  a r e  75 dominant t r e e s  per 
acre i n  a fo re s t  s tand equal ly divided among the three  spe- 
c i e s ,  and tha t  the average weights of acorns are as  given in  
the Woody-Plant Seed Manual (Forest  Service 1948). then the 
30-year-old s tand might have produded no acorns fo r  deer  i n  
1952; the 70-year-old s tand ,  only 3/4 pound of sound acorns 
per  acre .  In  con t r a s t ,  th ree  open-grown t r e e s ,  one of each 

White 
oak 

m i t e  
oak 

Chestnut 
oak 

Black 
oak 

Chestnut 
oak 

Black 
oak 



species ,  would have yielded about 0.13 pound when the t r e e s  
were 30 years old,  and about 3/4 pound when 70 years old. 

Evident ly  deer  i n  the  Pine Region obta in  l i t t l e  of  
t h e i r  d i e t  from the acorns of t r ee  oaks. Acorns often fa1 1 
within a 4-week period ( L i t t l e  1941), and few sound ones re- 
main on the ground ava i lab le  fo r  deer beyond the second or  
t h i rd  week in  October, except i n  unusual years. Then acorns 
may be found under open-grown t r e e s  (along roads o r  on the 
edges of c lear ings) ,  o r  under dominants of the oldest  stands 
u n t i l  much later--occasional ly i n t o  midwinter. ht because 
of past  wi ldf i res  and cu t t i ngs ,  such old stands a re  ra re .  

Actually, sc rub  oaks may be a more important source 
of acorns for  deer than t r ee  oaks. Although dwarf chinkapin 
and blackjack oaks can a l s o  be considered scrub  oaks, bear 
oak overwhelmingly predominates i n  most scrub-oak areas .  

Acorn production by bear oaks of d i f f e r e n t  ages was 
s tudied  i n  1952 by c o l l e c t i n g  a l l  mature acorns from four 
milacre-quadrats i n  each of th ree  areas.  One had bear oak 
sprouts  3 years  o ld ;  another ,  7-year-old sp rou t s ;  and the 
t h i r d ,  30-year-old sp rou t s .  Two of t he  four  quadra ts  i n  
each a r e a  were l o c a t e d  where the  bea r  oaks were p a r t l y  
shaded by ove r s to ry  p i n e s ,  two where t he  bear  oaks were 
open-grown. Both bear  oaks and dwarf chinkapin oaks some- 
times produce mature acorns on sprouts only 3 or 4 years old. 
However, no acorns were found on the quadrats having 3-year- 
old stems. Results f ran  the older stands were: 

Acorns found Acorns sound 

Under In Under I n  
shade open shade open 

(No.) (No.) (No.) (No.) 
Stems - - 

7 years old 2 97 0 64 
30 years old 36 140 25 98 A 

Since the average sound acorn weighed about 1.23 grams, the 
scrub-oak areas s tudied in  1952 would provide the  following 
amounts of sound acorns per acre: 



Under I n  
shade open 

(pounds) (pounds) 
Stems-- 

7 years  old  0 87 
30 years  old  34 133 

Addi t iona l  in fo rmat ion  on the  p roduc t ion  and a v a i l -  
a b i l i t y  of scrub-oak acorns  was ob ta ined  between 1953 and 
1955 by c o l l e c t i o n s  taken i n  f i v e  t y p i c a l  scrub-oak a r e a s .  
The sample a r e a  f o r  each c o l l e c t i o n  was 10  t o  25  m i l a c r e -  
quadrats  spaced 100 f e e t  a p a r t .  C o l l e c t i o n s  included acorns 
s t i l l  on the  shrubs  and those on the  ground. These c o l l e c -  
t i o n s  were divided i n t a  th ree  c l a s s e s :  ( 1 )  sound, ( 2 )  wee- 
v i l e d ,  and ( 3 )  i n  f r a g m e n t s ,  p r o b a b l y  b e c a u s e  o f  m i c e ,  
s q u i r r e l s ,  o r  b i r d s .  The amounts of sound acorns  c o l l e c t e d  
i n  September va r ied  from 4 t o  165 pounds p e r  a c r e .  A t  t h a t  
t ime, 51 percent  of the acorns i n  the  l i g h t e s t  c rop ,  and 11 
percent i n  the  heav ies t  crop, were weeviled. In  October, 93 
p r c e n t  of  the  whole acorns found i n  one a rea  where the  crop 
was l i g h t  were weev i led ,  and t h e r e  was o n l y  0 .2  pound o f  
sound acorns per  ac re .  The amount of sound acorns c o l l e c t e d  
a t  t h i s  time a l s o  decreased r a p i d l y  i n  a r e a s  where the  c rop  
was heavy. Success ive  1954 c o l l e c t i o n s  i n  one t r a c t  i n d i -  
c a t e d  t h a t  t h e  amount a v a i l a b l e  f e l l  from 165 pounds p e r  
a c r e  i n  September t o  92 pounds i n  e a r l y  October ,  38 pounds 
i n  l a t e  October,  and l e s s  than 10  pounds i n  e a r l y  December. 
In  1955, the  acorn c rop  was l i g h t e r  i n  t h a t  a r e a ,  and only 
about 1 pound of sound acorns per  ac re  was found the re  e a r l y  
i n  December. 

Thus ,  i t  seems p r o b a b l e  t h a t  i n  t h e  P i n e  Region 
scrub-oak and t ree -oak  acorns  a r e  p a r t  of  the  d i e t  of most 
deer  f o r  only about 6  weeks i n  the  usual year.  Then, e i t h e r  
because of poor crops  o r  because t r e e s  a r e  t o o  young, most 
a r e a s  produce s o  few acorns  t h a t  t h e  supp ly  does n o t  l a s t  
long. Conditions may commonly resemble those i n  one a rea  of 
s c r u b  oak where i n  l a t e  October  fragments c o l l e c t e d  i n d i -  
c a t e d  t h a t  66 p e r c e n t  of  t h e  acorns  had a l r e a d y  been con- 
sumed by mice o r  o t h e r  w i l d l i f e ,  ano ther  32 percen t  of  the 
acorns  were weevi led,  and o n l y  2  pe rcen t  were s t i l l  sound 
and a v a i l a b l e .  Some years ,  acorns  a r e  apparent1 y  a v a i l a b l e  
t o  d e e r  f o r  s e v e r a l  months,  b u t  on ly  where oaks ,  whether  
t r e e  o r  sc rub ,  a r e  s u f f i c i e n t l y  old and dominant t o  be high- 
l y  f r u i t f u l .  Thus the period when deer  feed on mast i n  the 



p i t c h  pine on the sur rounding  poorly d ra ined  s o i l s ,  and 
seedl ing  s tands  predominantly of p i t ch  and s h o r t l e a f  pines 
on upland s i t e s .  These objec t ives  may never be completely 
a t ta ined .  

A l l  t imber s t a n d s  should be managed a s  even-aged 
f o r e s t s ;  but the a rea  i n  a s i n g l e - a p  s tand  w i l l  vary--de- 
pending on ownership, f o r e s t  type, and na tu ra l  boundaries 
such a s  roads and swamps. In  white-cedar  swamps the a r ea  
covered by one age c l a s s  might be 5 t o  20 a c r e s ;  on d r i e r  
s i t e s ,  usua l ly  20 t o  100 o r  more acres .  In  l a rge  holdings 
on upland s i t e s ,  u n i t s  of about 100 acres  seem most des i ra -  
ble  for  i n i t i a l  management (L . i t t l e ,  Allen,  and Moore 1948). 
But i n  l a t e r  years even these w i l l    rob ably be divided i n t o  
un i t s  of 20 t o  50 acres .  

Management measures d i f f e r  among s i t e s .  I n  t r u e  
swamps, h a r v e s t  c u t t i n g s  should be c l e a r - c u t t i n g s ;  c u l l  
hardwoods should be c u t ,  g i rd led ,  or  poisoned; s lash  should 
be burned when dry;  and cleanings w i l l  usual ly be necessary 
for  the best  s tand composition ( L i t t l e  1950). On some pine 
lowlands, s u m r  f i r e s  may be used j u s t  before or  a f t e r  a 
seed-tree cu t t ing ,  and cleanings may be desirable i n  ce r t a in  
port ions ( L i t t i e  and Moore 1953). On d r i e r  p a r t s  of some 
pine-lowland areas and on the uplands, periodic winter f i r e s  
should be used wilen overstory t r ee s  a r e  r e s i s t an t  t o  damage, 
or a re  more than 2 inches i n  diameter on upland s i t e s .  

The use of f i r e  should be discontinued before harvest 
c u t t i n g  ( e i t h e r  seed- t r e e  o r  shelterwood system, depending 
on s t a n d  d e n s i t y ) .  Cleanings o r  po isoning  of competing 
hardwoods would be des i r ab l e ,  but a r e  s o  c o s t l y  when young 
oak t i m b e r  is cu t  t ha t  such stands probably should be grown 
on a 40- t o  70-year ro t a t i on .  Prescribed burning wou1.d be 
used again a f t e r  the  desired pine reproduction is more than 
2 inches i n  diameter ( L i t t l e  and Moore 1950; L i t t l e  1953). 

And a d e f i n i t e  a t t empt  should be made t o  develop  
interspersed s tands of varying ages, s o  t h a t  burned and un- 
burned a r e a s  w i l l  a l t e r n a t e - - p o s s i b l y  i n  a checkerboard 
fashion ( L i t t l e ,  Al len ,  and Moore 1948). Since f i r e s  and 
pas t  cu t t i ngs  have tended t o  c r e a t e  monotype woodlands i n  
the Pine Region, the development of a mosaic i n  stand condi- 
t ions w i l l  take many years t o  achieve. 



However, such a mosaic should provide a more constant 
supply of food f o r  deer .  According t o  Al len  (19531, deer  
f ind the most food i n  young s tands ;  s o  having a f a i r l y  con- 
s t a n t  p ropor t i on  of an a r e a  i n  young s t a n d s  should  h e l p  
s t a b i l i z e  the food supply. A s  Bramble and Goddard (1953) 
pointed out ,  continuous cu t t i ngs ,  properly d i s t r i bu t ed ,  a r e  
the key t o  good range conditions f o r  deer.  Swift  (1946) has 
a l s o  emphasized the importance of continuous cu t t ings  and of 
c r ea t ing  edge e f f e c t s  ( o r  a mosaic of condit ions) .  A l l  the 
d a t a  s o  f a r  obtained i n  New J e r s e y  a r e  i n  agreement wi th  
these gene ra l  p r inc ip l e s .  

There a re ,  of course, regional differences.  Many au- 
thors  i n  wr i t i ng  about dee r  i n  more h i l l y  o r  northern s ec -  
t ions  s t r e s s  I' browse lines". These a r e  much more I ike ly  t o  
develop i n  a r e a s  wi th  deeper  snows and much l e s s  ground 
vegetat ion than occur i n  the Pine Region. A l l  our da t a  and 
observat ions i nd i ca t e  t h a t  deer  here feed f a r  more on very 
low o r  ground vege t a t i on  than they d o  i n  the  h i l l i e r  o r  
snowier  s e c t i o n s .  Some a u t h o r s  l i k e  S w i f t  (1946)  and 
Korschgen (1954) s t r e s s  the importance of agricu I t u r a l  crops 
i n  the d i e t  of deer.  That would be t rue  of North Jersey ,  or 
on the edges of the Pine Region; but within i t ,  where there 
a re  few or  no farms, crops cannot form much of t h e i r  d i e t .  

Prescribed burning a s  advocated by fo re s t e r s  is a l s o  
considered favorable t o  maintaining a food supply f o r  deer  
and t o  making the  f o r e s t  more a c c e s s i b l e  t o  hunters .  A s  
Swift  (1946) s t a t e d  f o r  Wisconsin, 1 i gh t  burning encourages 
a new growth of deer  food. In the Pine Region, prescribed 
burning k i l l s  back shrubs,  small pines,  and hardwoods ; but 
many sprout ,  and new pine seedlings s t a r t .  And so ,  in  areas 
p e r i o d i c a l l y  burned, t h e r e  is u s u a l l y  more s u i t a b l e  food 
than i n  a r e a s  long unburned. 

This is pa r t i cu l a r ly  t rue  when burning is d iscont in-  
ued and s t a n d s  a r e  c u t .  Then p ine  s e e d l i n g s ,  hardwood 
s p r o u t s ,  shrub  s p r o u t s ,  sedges ,  g r a s se s ,  and o t h e r  herbs 
provide the maximum amount of s u i t a b l e  food possible  under 
the usua l  f o r e s t  condi t ions  on upland s i t e s .  Changes i n  
ground cover assoc ia ted  with burning and c u t t i n g  have been 
described by Buell and Cantlon (1953), who noted the  la rge  
increase i n  herbaceous cover on areas frequently burned and 
then c u t .  Burning, by reducing ground cover ,  a l s o  makes 
a r e a s  more e a s i l y  t raversed  by hunters  and loggers :  pine 
lowlands and scrub-oak s t ands  a r e  d i f f i c u l t  t o  pene t r a t e  



when f i r e s  a r e  excluded f o r  1 5  y e a r s  o r  more. 

P resc r ibed  burning may a l s o  more n u t r i t i o u s  
food f o r  d e e r .  A t  l e a s t  Einarson (1946) found t h a t  browse 
p l a n t s  i n  the  Tillamook Burn i n  Oregon con ta ined  more p ro-  
t e i n  than those from unburned a r e a s ,  and t h a t  dee r  taken i n  
t h e  burn  a v e r a g e d  g r e a t e r  w e i g h t s - - a l t h o u g h  p r e s e n t  i n  
g r e a t e r  numbers - - t h a n  those  i n  the  s u r r o u n d i n g  a r e a s .  I n  
Georg ia ,  H a l l s  e t  a ] .  (1952)  found t h a t  t h e   rotei in and 
phosphorus con ten t  of forage was h igher  i n  burns ,  p a r t i c u -  
l a r l y  i n  e a r l y  s p r i n g ,  and t h a t  c a t t l e  g a i n e d  more t h a n  
twice a s  much i n  a r e a s  burned every 1 t o  3 y e a r s  a s  i n  the  
unburned a r e a s .  

We d o  n o t  have such d a t a  f o r  t h e  F ine  Region,  b u t  
o b s e r v a t i o n s  show t h a t  d e e r  d o  f r e q u e n t  burned a r e a s  once 
new growth is a v a i l a b l e .  Burns (1952) found t h a t  prescr ibed 
b u r n i n g  tended t o  r e s u l t  i n  more n i t r o g e n ,  c a l c i u m ,  and 
potass ium i n  t h e  s u r f a c e  s o i l s  of  t h i s  r e g i o n .  Although 
these  elements might make growth i n  burned a r e a s  more n u t r i -  
t i o u s ,  s o i l s  here  a r e  s o  low i n  n u t r i e n t s  t h a t  the  physical  
changes i n  v e g e t a t i o n - - s u c c u l e n t ,  new woody p r m t h  and i n -  
creases  i n  f e r n s ,  sedges,  and o the r  herbs--are  probably more 
important than the chemical composition of the  growth. 

P r o d u c t i o n  o f  t r e e - o a k  a c o r n s  would be i n c r e a s e d  
under our  recommendation t h a t  these  oaks be grown t o  an age 
of 40 t o  70 years .  But,  because of s q u i r r e l s  and mice, i t  
is quest ionable  whether many of these  acorns would he a v a i l -  
able f o r  deer .  

I n  t h e  long  r u n ,  an i n c r e a s e  i n  t h e  p r o p o r t i o n  of  
p ine  would reduce t h e  supp ly  of  acorns .  S t i l l ,  t he  y e a r -  
round b e n e f i t s  a s soc ia ted  with more pine would probably more 
than  o f f s e t  t h e  reduced a c o r n  supp ly  f o r  t h e  s h o r t  pe r iod  
they  a r e  a v a i l a b l e .  

F o r e s t e r s  a r e  a t t e m p t i n g  t o  i n c r e a s e  t h e  d e n s i t y  of 
pine i n  scrub-oak a r e a s ,  and here  p a r t i c u l a r l y  t h e i r  objec-  
t i v e s  and t h e  i n t e r e s t s  o f  d e e r  may be i n  c o n f l i c t .  High 
s t a n d  d e n s i t i e s  and t h e  use  o f  p r e s c r i b e d  f i r e s  a t ,  say., 
5-year i n t e r v a l s  dur ing much of the r o t a t i o n  w i l l  reduce the  
production of scrub-oak acorns .  However, i t  should be remem- 
be red tha t : 



F o r e s t e r s  advocate a mosaic of  s t and  c o n d i t i o n s ,  and 
hence there would always be some reproduction areas where 

the scrub oaks f r u i t  abundantly. 

Even on prescribe-burned areas ,  some scrub oaks w i l l  sur-  
vive and f r u i t ;  and on some areas the fue ls  accumulate s o  

slowly t h a t  the i n t e r v a l  between f i r e s  w i l l  be 7 years  o r  
longer- - lone enough f o r  open-grown stems t o  bear  acorns. 

Scrub-oak acorns a re  evidently a source of food for  deer  
only for  a very sho r t  period; during the r e s t  of the year ,  

a r e a s  under f o r e s t  management supply f a r  more food than 
those where scrub  oak is f r u i t i n g  most abundantly.  

Scrub oak i s  a f i r e  spec i e s ,  Tota l  exc lus ion  of  f i r e  
would, i n  time, mean the elimination of scrub oak. 

Confl ict  does e x i s t  between fo re s t  management and the 
maximum production of deer ,  a s  Swift  (1946), Latham (19501, 
and o the r s  poin t  out .  And, a s  i n  o the r  reg ions ,  maximum 
deer  production obviously is not the bes t  land use fo r  the 
Pine Region of southern New Jersey .  Apparently, t o  a t t a i n  
the most deer  on the n a t u r a l  vege t a t i on ,  a l l  f o r e s t  land 
should be i n  low growth, 6 f e e t  t a l l  o r  l e s s .  Such low 
growth would e l imina te  a1 1 woad production. 

Yet wood production is important t o  the l oca l  econ- 
omy. In recent years the Pine Region has annually produced 
a b o u t  100 ,000  c o r d s  o f  wood, mos t ly  Fulpwood, wor th  
$2,000,000 delivered a t  the mi l l s .  The m i l l s  t ha t  depend on 
loca l  t imber a r e  worth about $30,000,000 and employ some 
3,000 persons. Other wood products from the Pine Region-- 
lumber, yos t s ,  pi1 ing,  poles and r u s t i c  furn i ture-  -are e s t i -  
mated t o  be worth $700,000 annual ly ;  and t h i s  product ion 
provides employment f o r  a t  l e a s t  200 persons.  F o r e s t e r s  
est imate t h a t ,  under fo re s t  management, the depleted stands 
i n  the Pine Region would y i e ld  ten  times the  present  pro- 
duction, furnishing products worth about $23,000,000 annual- 
lhy, with proportional increases t o  industry and labor. 

Wi ld l i fe ,  a s  such, has,  according t o  Webb (1953), a 
re la t ive ly  low economic value. Wright (1949) estimated that  
hunting-club members spent $169,014 annually for  transporta- 
t i o n ,  c l o t h e s ,  food and d r i n k ,  hun t ing  equipment ,  c l u b  
membership f e e s ,  use of t rucks and an occasional guide and 
other items inc identa l  . t o  t h e i r  annual deerhunt in  the Pine 



Region. He a l s o  est imated t h a t  i n  one 75-square-mile area 
27 percent of the hunters  d i d  not  belong t o  hunting clubs.  
I f  we assume t h a t  a s imi l a r  r a t i o  of non-club members pre- 
v a i l s  throughout the  Pine Region, t h a t  t h e i r  expenditures  
a r e  s i m i l a r  t o  c lub  members, and t h a t  t he se  expendi tures  
have increased proportionally with the decl ine of the do l l a r  
i n  value, then recent  expenditures  of a l l  deer  hunters  i n  
the Pine Region may t o t a l  $280,000 a year. This amount in-  
d ica tes  the value of deer  hunting t o  the general economy -of 
t he  S t a t e ,  but  i n  ac tua l  f a c t ,  r e l a t i v e l y  l i t t l e  of t h i s  
money reaches the  p r i v a t e  owners of f o r e s t  land.  

Maintaining the  maximum number of deer  would a l s o  
con f l i c t  with farming in  o r  near the Pine Region, s ince any 
increase i n  deer  would doubtless  increase dama~e t o  crops. 
Also, maintenance of low-growth fo re s t s  for  deer would ce r -  
t a i n l y  have a de t r imen ta l  e f f e c t  on woodland va lues  f o r  
other forms of recreat ion--for  picnicking, camping, and sum- 
mer- home s i t e s  . 

Fqrthermore, a maximum deer  population would doubt- 
l e s s  require  expensive game-management measures. Yet, ac-  
cording t o  Webb (1953) ,  c o s t l y  management f o r  w i l d l i f e  is 
d i f f i c u l t  t o  j u s t i f y  unless  the cu l tu ra l  work a l s o  improves 
timber. Cu l tu ra l  work he mentions inc ludes  c u t ~ i n g s  and 
prescr ibed  burning t o  produce changes i n  food and cover .  
H i s  opinion and Stoddard ' s  (1936) agree  wi th  t h a t  of the  
authors-- that  while maximum game population is  incompatible 
with maximum timber production, much game can be produced on 
fo re s t  lands with minor modifications i n  fo re s t ry  p a c t i c e ;  
and i n  s o  doing i t  is* f o r e s t r y ,  no t  game management, t h a t  
pays most, i f  n o t  a l l ,  of the  b i l l .  

Apparently a balanced program w i l l  evolve.  S ince  
f o r e s t e d  a r e a s  can produce both t imber and d e e r ,  such a 
program can be developed. But i t  can be achieved only by 
the  mutual e f f o r t s  of both landowners and hunters .  



Summary and Conclusions 

This paper is based on observations and s tudies  made 
in  the Pine Region of southern New Jersey s ince  1928. While 
invest igat ions d e a l t  mostly with f o r e s t  t r e e s ,  observations 
included other  nat ive vegetat ion.  

Food habi t s  of deer i n  t h i s  region were grouped i n t o  
three major periods: 

During the  dormant season ,  dee r  feed c h i e f l y  on woody 
browse. Shrubs, vines,  and o ther  minor vegeta t ion  a r e  

then browsed l i g h t l y ,  i f  a t  a l l .  Browse from t r e e s  is of 
most importance. On upland s i t e s  deer  u t i l i z e  both pines 
and oaks, but  small p i tch  and s h o r t l e a f  pines furn ish  the  
m a s t  food. Tree-oak sprouts  a re  browsed much more than bear- 
oak sprouts or  tree-oak seedlings. The upland s i t e s  furnish 
r e l a t i ve ly  l i t t l e  f o d :  most of i t  comes from lowland s i t e s ,  
especial ly from At lan t ic  white-cedar. 

During the growing season much of the d e e r ' s  d i e t  comes 
from nonwoody p lan ts ,  and again the lowlands seem t o  pro- 

vide the bulk of t h i s  d i e t .  

@ For one or  two months a f t e r  September 1, acorns a r e  usu- 
a l l y  an important deer  food. The length of t h i s  per iod 

va r i e s  g r e a t l y  from year t o  yea r ;  but  i t  is usua l ly  r e l a -  
t i v e l y  s h o r t  s i n c e  ( 1 )  t r e e  oaks i n  most s t a n d s  a r e  t o o  
young t o  produce la rge  crops and ( 2 )  dee r  have t o  compete 
with weevils ,  squ i r r e  I s ,  b i rd s ,  and mice for  both tree-oak 
and scrub-oak acorns. 

Forestry pract ices  in the Pine Region do much t o  pro- 
vide su i tab le  food and cover for  deer .  On a l l  s i t e s  fo re s t -  
e r s  a r e  aiming fo r  a  mosaic of s tands of d i f f e r e n t  ages ,  
thus providing an i n t e r spe r s ion  of condi t ions  t h a t  should 
he lp  s t a b i l i z e  game populations. In the swamps, fo re s t e r s  
t r y  t o  g r w  white-cedar, which is loca l ly  the most important 
win ter  browse fo r  dee r .  On d r i e r  s i t e s ,  the use of pre-  
scr ibed burnin? and harvest  cu t t i ngs  encourages e s  tab1 i s h  - 
ment of pine seedl ings , herbaceous r l  an t s ,  and sprouts  from 
hardwoods and shrubs, many of which are important deer foods. 

Fo re s t ry  and maximum numbers of w i l d l i f e  a r k  i n -  
compatible, and even now deer a re  present i n  cer ta in  l oca l i -  
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Appendix 

SCIENTIFIC NAMES OF PLANTS MENTIONED 

Common Name Scientific Name 

Ehyberry 
Blackberry 
Blackberry, swamp 
Blackgum 
Blueberry, highbush 
Blueberry, lowbush 
Blue flag 
Broom- sedge 
Cranberry 
Creeper, Virginia 
Fern, bracken 
Foxglove, false 
Grape 
Greenbrier 
Hawthorn 
Hickories 
Huckleberries 

Indigo, wild 
Juneberry 
Leatherleaf 
Maple, red 
Qaks: 
Bear 
Black 
Blackjack 
Chestnut 
Dwarf chinkapin 
Post 
Scarlet 
Southern red 
White 

Pea, hoary 
Pepperbush 
Pine, pitch 
Pine, short leaf 
Pine, Virginia 
Pinweed 
Rose 
Sassafras 
Sedge 
Spicebush 
Sumac, dwarf 
Sweetbay 
Sweetfern 
Turkeybeard 
White-cedar, Atlantic 
White-cedar, northern 

Myrica pensy lvanica Loisel. 
Rubus spp. 
Rubus hispidus L. 
Nyssa sy lvatica Marsh. 
Chiefly Vaccinium corymbosm L. 
Chiefly V, vacillans Torr. 
Iris prismtica Pursh 
Andropogon spp. 
Vaccinium macrocarpon Ait. 
Parthenocissus quinquefolia (L.) Planch. 
Pteridium aqui linum (L. ) Kuhn 
Gerardia pedicularia L. 
Vitis spp. 
Smilax rotundifolia L. 
Crataegus spp. 
Carya spp. 
Gaylussacia baccata (Wang.) K. K m h  
and C. frondosa (L. ) T. & G. 

Baptisia tinctoria (L. ) R. Br. 
Amelanchier sp. 
Chamaedaphne calyculata (L.) Moench 
Acer rubrua L. 

Quercus ilicifolia Wangenh. 
Q. velutina Lam. 
Q. marilandica Muenchh. 
Q. priruas L. 
Q. prinoides Willd. 
Q. stel lata Wangenh. 
Q. coccinea Muenchh. 
Q. falcata Michx. 
Q. alba L. 
Tephrosia virginiana (L.) Pers. 
Clethra alnifolia L. 
Pinus rigida Mill. 
P. echinata Mill. 
P. virginiana Mill. 
Lechea racemu losa Michx. 
Rosa spp. 
Sassafras albidum (Nutt. Nees 
Chiefly Carex spp. 
Lindera Benzoin (L.) Blume 
Rhus copa 1 1 ina L. 
Magnolia virginiana L. 
Comptonia peregrina (L. ) Coult. 
Xerophy 1 lum asphodeloides (L.  ) Nutt. 
Chamaecyparis thyoides (L.  ) B.S.P. 
Thuja occidentalis L. 
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